- PCT 



BCeiiMPHAfl QPTAllHHAUHfl 
H UTKJUlKKTy Ailbl 10 A COBCTUSliUOCTH 



MEXC^yH APO^HAfl 3AHBKA, OIiyBJIHKOBAHHAfl B COOTBETCTBHH 
C^OTOBOPOM 0 IIATEHTHOft KOOITEPAUHH (PCT) 




(51) Meamya pOBBM iuaccno>i 

E2iB4aao 



Al 



(11) Hwtcp HCKATBspoAHoft ny&mxaoxz: WO 95/03476 
(43) fl*r» neiKayvapaavo* 

pytoKMonc 2_$e*pa*a 1995 (02.02.95) 



(21) HoMcp aeagQiupoAioi ama: PCT/RU93/00173 

(22) flare ■eauyHApoiXBOft ao^au: 

23 mais 1993(23.07.93) 

(71) 3»H»BT^tfc Om «ccx yttajoHMbix tocydapcmo, tcpoMt 

USk TATAPCKHfl IDCyMPCTBEHHHB HAVH- 
HO -HCCJI EflOBATEJIBCKHft H nPOBKTHHfl 
HHCTHTyT HEOTHHO0 nPOMHBUIEHHOCTH 
[RU/RU* 423200 BrnoMA, ye. M^muqus. *. 32 
(RU) 1TATABSET GOSUDABSTVENNY NAUCH- 
NO-BSLEDOVATELfiKY I PROEKTNY INSTITUT 
NEFTYANOI PROMYSHLENNOSTI, Burulma 
(RU)). 

(72) H3o6p«T*Tum; ■ 

(75) HjofiperiTCJm / 3wareju (moAhtco ds* l/SJt 

AB4PAXMAH0B racjpnnnrr CymBonn [RU/RUJ; 
423200 Bynuuu. jjl rorou. * 66, xb. 71 (RU) [AB- 
DRAKHMANOV, Gtbdnahit 8ultanovkh, Bojuhna 
(RU)). HBATyjIJIHH Pycraai XaMurora [RU/RU* 
423200 Byryauca, ya. Towji, *\ 66, n 49 (RU) 
RBATULUN. RuiUxn Kbemitcvicfa, Bufulm* (BU)J 
3KJKOHOB Bmcrop reopraenM (RU/BUk 423200 



Eyrriuu, yj. Tcnwu. 1. 66, n 75 (RU) [ZHZHO- 
NOV, Viktor Geergievieh. Buguima (RU)). lOCynOB 
Ham ruuiMBonn (RU/RU]; 423200 Byryaaaca. ya. 
roroas, 1. 66, n. 61 (RU) [JU8UP0V, UU Galimiya- 
novkh, Bugulma (RU)). XAMHTtBHOB HisriMtTk- 
an Xaujmaon (RU/RU); 423200 Byryaaua, ya. Ka 
arana, *. 65, a*. 60 (RU) [KHAMTTYANOV, Niga- 
matyan Khanutovich, Buguhna (RU)). 3AftHyjUlHH 
A*fc6epr I*6wry«cwn [RU/RU]; 423200 Eyryam., 
ya. Cafinamaea, g, l. 117 (BU) [ZAJNULUN, Al- 
bert Gahidullovicb, Boguhna (RU)). <t>ATOCyJIJIHH 
Paoua Xaceaom [RU/RU]; 423400 Aamctmicx, 
ya. Pajunaeaa, A- 20, ks. 40 (RU) (FATKULLZK, Ra 
•had Ehaaanonch, Ahaetevak (RU)). 

aOArcar. -COKHIIATBHT.; 103735 Mocks* ya. Hj^- 
ma, *. 6/2 (RU) l«SOJUZPATENT., Moscow (RU)). 

(81)yKa3aaaue rocynapcima: BR, CA, JP. NO, US, eupo- 
wfiaaft neieur (AT, BE, CH. DE. DK. ES, FR, GB. 
GR.IE.rr.LU,MC.NL,PT,SE). 

Onyftjoocoaaaa 

C om^emoM o McnedyHapodhOM nouan. 



(54) Title: METHOD OP FINISHING WELLS 

(54)Ha3B*jmeB3o6peTea*jKCnOCOB 3AXAHHHBAHHH CTPOHTEJIbCTBA CKBA3KHH 




4 ;e 15 _ 



(57) Abetrmct 




alutfU^^^S^ rl^^LTl" hermetically joining a eating eelurnn (2) the well (11) with 

2!k (4) 5^"* ^ N«« into the well (11). at leaat one of the pipe. U2) of the .haft ate* on (3) 

1L ^ l0 «^«^"t» create at leaat two longitudind corrugaticm. (13)S cylindrical enda^>^u! 
^T^^?L^^ UCtl,,C Sf U8) U ^ "P. «ad o«e the aUft aection (3) haa been lowered into the aaid layer. 

U» abaped pipe (12) ia eipanded to eecure the ahaft aectioo (3) in the weU (11) and to aeparat. non-productive and productive 



(87) Pe$*P*T 



CnococJ 3akaH^2BaHiiH cTpoirreJiBCTBa ckb&ehh, BKZEraaror b 
cefa pa3fle^HHfl cnycK b CKBasEHy (II) a repweTH<iHoe coe- 
jmHeHue b nocjienHeii kojiohhh odcajmux Tpyd (2) h xboctobh- 
Ka (3) c GHjEbTpow (4). Ilepefl cnycKOM b cKBasnHy (II) no 
MeHBmefl r/.epe ouny as rpytf (12) XBOcTOBraa (3) c qiwbtpom (4) 
DpoojHJiHpyioT c o6pa30BaHHeM no ueaimefi nepe xsyx oponojUr- 
hhx roq?p (13) h UHJiHH^pine ckhx kohuob (25) c pe3B6auE (26). 
npo^7KTBBmzfi miacT (18) 3aTeH bckphbsidt b nocjie cnycKa b 
Hero xBocTOBHKa (3) npo^HJiBHyxj Tpydy (12) pacnmprar jwh 
3aKpen^eHHa xboctobhkh (3) b cKBasHHe (II) ji pa3otfmeH2H He- 

UDO^VKTilBHHX DJiaCTOB OT BpO^KTHBHHX« 



HC KJOO HHTEJIbH O flJIfl ITEJJKfi HHOOPMAUHH 



AT 
AU 

BE " 



BG Banna 
BJ Etna 



CA Kmm» 

Cy Urmry ifuimitii 

Pcmyftnnn 

BY Buanra 

CC Kosno 

CH ff| mIi i.i pn ■ 

a Kor jrti»j»p 

CM KAknfTB 

CN Kmfi 

CS Hi 

CZ 1i 

de r< 

DK 
ES 



CA ftfaa 

CB Beaonfomsu 

CN Vwsma 

CR rptzaa 

HU Buopta 

IE up— « irnrff 

IT Htm 

JF Hoou 




KB 

KZ Kaaucraa 

LU JI — MMto f 

LV Jlmu 

MC Mosaxo 

MC Maoancnp 
ML 
MN 




WO 95/03475 



PCT/RU93/00173 



CD0C0B 3AKAOTH3AKH5 CTP0HTEJILCT3A CKBAZHHH 
0c5;iacTB rexHMKfl 
H30C5peTeEJae othochtch k tfypeHJE), a iiMeHHo - k cnocoCy 
saKaHmmiim cTpoirreJiBCTBa cRsasHHu. 
5 Handojuee aoi-eKTHBHO HacTOflqee D3o6peTeHne motot (Jhtb 

zcnojiB30Eaflo b CKBasHHax, HMenrpu ropn30HTajiBHHfi TqacTOK 
ctboje, npo6ypeHHHK b bpojqtktiibkom njjacTe, a rasse b cjiy- 
Haax, Korjia HesejiaTejiBHO ytiefmnaTB anaMeTp CKsaEHHH, 0 npa 
Hajnrann yqacTKOB b HHiepBajie ycTanoBKH XBOcTOBBJca, aaoaea- 
10 eux cjsaOooaeMeHTfipoBaHHHMZ nopo&aMB, me meaT wecTo otiBajm 

nopOJOl, K3B6PH03HH6 30 EH H 30HH BDIVIOmeHilfl DpOMHBOTOOfl TO- 

kocth, ocJotho nepeKpHBaeMHe npoMaKyroHHHMB kojiohhbmh ipytf 
BJIH KOJIOHHaMU - " jieTj^iKajAii" . 

npejunecrgymn^ ypoBSHB TexH2iKH 

15 Ilpn 3aKaH^maHm cTpowsjacTBa cKBaKHHH HeofixoanMO 3a- 

KpeDHTB ee cTeaay b aETepB&ne npo^yKTSBHoro miacTa, tto6h 
npeOTTBpaTHTB ofiBaJTHBaflHe nopoau B t kok aaeflCTrae 3toro- 
yxyameme BDCTynaeHHa npoflyw^H b cKBasuay H3 nposyicrHBHO- 
ro njacTa. JIiih stoH nejm b 30He npojjyKTBBHoro njiacTa craa- 

20 sbhh ycTaHaBOTBaOT xboctobhkh c $mn>TpaMii. KpoMe Toro, b 
EnTepBaJiB ycTaHOBKH xboctobhkob c onjiLTpaMH ^acio BCTpe^a- 
kjtch 30 eh ocJioaHemiS, TaKHe nan Hajonme KaeepH, odBanoB no- 
poxu, BojjonpoHBJieHM, aoraomeHEe npotviHBOHHoIi EimKocTn, npz- 
MLtKaane k npojjyKTHBHOMy mnacTy HenpoEyfcnaBHHX yracTKOB ejih 

25 BpepKBaHEe ero tblksw yqacTKaME. B srax cxprnxx He 06x0^0 

HaSeSHO pa30(5mHTB JKasaHHae jrqaCTKH H 30HH OT UpOSyKTHBHO- 

to n^acTa* Bee axo TpeOyer doJiLEmx uaTepsajiBHHx 3a?pG.T h 
npurjeEeHEH cnenraurbHoro cjioshopo odopynoBaHHH. 

IfasecTHH Tpa npHUgnnnajLbKQ oTJrarasnEXCH j^pyr ot Xtf/va 

30 cnocoda ycTaHOBKH xboctobhkob c SsjEbTpaus, npsiMeHHeHHe npn 
3aKaH^HBaa2D c rp on t e jibc TBa cKBazHH: nojcBecKa na aeueHTHou 
jcaMHe, Ha kjthhmx h Ha onopHoS noBepxHOCTn ( "CnpaBOHmic 
no KpenjieHEK) He$T*HHX a ra30BHX CKBaEHH", A.K.EyjiaTOB, 
1981, c,I37-I46). 

35 Cjtb cnocoda ycTaHOBkn XBOCTOBHKa c gpanBTpoM Ha ue- 

MeHTHOM KaMHe saKjnmeTCH b noxbeue tbiau OHaxHoro pacTBopa 
Ha bcd jyiHKy xboctobzkb , yaepssBaeiAoro Ha Becy 6ypwn>mw 
TpydaMH, y,7ia.7reHBE TaMnoHasHoro pacTBopa, Do^HflToro Bume 
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XBOdOBHKa, a oTcoeaHHeaaa Oyptuama Tpy6 ot xBocTDBmca 
tojibko noane oOpasoaaHHH b saipyoHOM upoc-ppaHCTBe neMeiiTHO- 
ro KaMHfl. 

nosaecica xboctobhkob c ciuitTpaMH Ha kjihhbhx DcyiaecTBJW- 
5 eTca TOJH.KO b odcaaenKOM ctbojk cKBaEHHH, rae HeT H3Hoca 
BHyTpeaHe» dobbpxhocth odcajHax Tpy3, oyreM safumuHBanaH 

XBOCTOBHKa pnawwiMH, pacnOJIOSeHHHMH Ha KapyXHOS DOBepXHO- 
CTB nOHBeCHHX yCTpoSCTB. KOTOpHe BXOSHT B KOJIIHeBOH M6BKO— 
JIOHBHB saSOp* 

10 3tot cnococJ HenpaaeHnu npn tiajmx (weaee 30 m) Ko*me- 

bhx 3aaopax, ecjm cnycK XBOCTOBam conpasaH c opopadoTKoa 
owiosHeHHoro ctbojb cxBaaam h pacxasHBaHHeii XBOCTOBHKa, 
Koraa BHyrpeHHsa DOBepxHocTB odcajraoa kojiobhh, b kotopoB 
njiaHHpyeTos yciaHOBKa, meet HeaonycTDMHS mhoc. koito Bee 

15 XBOCTOBHKa c §zjttTpou DpeBinnaeT 1000 kH. 

DoroecKy xboctobhkob Ha ynope ocymecTarcroT Ha cTanH- 
oHapaHX rmcTKax cKBarara, me yae ofipaaoBaaa onopHaa no- 
BepxHOCTi, B KaiecTBe kotodoh Hcnojn»3yDi: npoTOiKH BHyrpH 
naipyflKOB, npncoeOTHfleMux k HzsHewy KOHny npeamymeH kmoh- 

20 hh; BepxHBfi KOHen panee cnymeHHoro XBOCTOBHKa; 30Ey nepe- 
xoaa ot dojnaaero jmaMeTpa k MeHBmeMy npa jmyxpasMepHoft npo- 
MeByro^HOft KOJioHHe, KOTopofl odcaseHa cKBasHHa. 3tot cnocod 
npnaeHBM jrann, npn ywioBBHX cnycKa XBOCTOBHKa so saaaaHoii 
rjiydHHH. Miame nojBecHoe ycTpoftcTBO XBOCTOBHKa He aoflaeT 

25 flo ynopa a ae cpadoTaeT. 

HasocTaTKaMH yna3aHHHX cnocodDB ycTaHOBKH xboctobhkob 
c cHJiLTpaMn npn 3aKafnmBaHE2 cTpoHie^cTBa ckbeshkh hbot- 
BTCB:cyseHHe npoxosHoro ceieHHS ckbssihhh B3-sa neoCxoazMO- 
cth npHueHeHra oasMSBHweaeft h noaBecma ycTpoScTB, koto- 

30 pae onycKaDT BByrpi yse odcaseHHoa cKBamm, HeodxojuwocTi 
npHMeHeHBH cjioshhx no KOHCTpyOTHfl paaieHHHHTeJiefl h noiBec- 
hhx ycTpoflcTB, a TaKse orpaHEie hhoctb npHMeHeaaa, odycJio*- 

aBHBBH B03M0KH0CTH) HOSBeCKH XBOCTOBHKOB TOJIBKO B OdcaseH- 
HOU CTBOHe CKBaEHHH (KpOMe CDOCOda yCTBHOBKH Ha neMeHTHOM 

35 aaMHe). 

KpoMe Toro, HeaocTaTKOM cnocoda nojtBecjcn xboctobhkob 
c touiBTpaMH Ha neMeHTHOM KawHe fl&meTc* HeodxoiuMOCTi, 

IietieHTHpOBaHHH XBOCTOBHKa. TTO CBH3aH0 c do^maMH 3 aTpaTa- 



WO 95/03476 



FCI7RTOJ/00173 



mh ueMeHTa n BpeweHfl Ha npoBe^emie padoT z osHEaHiie 3aTBep- 
jieBaRiiH ueMeHTHoro pacTBopa. Ilpa 3tom KsodxojmMO ocymecTB- 

JlETh DOCTOHHHyZ) npOMHBKJ CKBaXHHH DOCJie HeMeHTHpOBSHflH 

xBOCTOBHKa b Te^ieHne Bcero Bpewena osomannH 3aTEepj5eBaHHs 
5 qeKeHTHoro pacTBopa c ojiaoBpeweiiHHM BpamemeM dypmiBH02 
kojiohhh. IIpotom, padoTe no aeMeHTHpoBaHHK) xboctobhkob npa- 
cymn aBapm, Tarae, HanpzMep, xaK: He bosm osho ctb oTcoejiHHe- 

HEH KOJIOHHH 6ypHJH>HHX Tpyd OT XBOCTOBHKa, BCZeflCTBHe npHMe- 

HeEHfl pesBdoBHX paaiesflHHTeJtefi; npopesamie odcajomix Tpyd e 
10 3a(3ypHBaHHe HOBoro cTBOJza upn pa3dypHBaHHH ocaacTKE a y3J50B 

coejtHHeaHfi ceKUHfi Tpyd Hj^pyrmc. 

KpoMe Toro, Am BUDOJiHeasH padoT no ueiseHTHpoBaHm 

XBOCTOBHKa Heodxojoswa cooTBeTCTByranaH TexHHKa (iieMeHTBpo- 

B0 T iHHe arperaTH) h fipzrajcu pa6o*uix« 
15 Bge oehhm HeflocTaiKOM 3Toro cnocoda KBJmevcx HeB03M0H- 

HocTi ero npBMeHeHZft npn najnran 30H norj&omeHHH b nirrepBajie 

yCTaHOBKH XBOCTOBHKa* 

H3BecreH Tanse cnocod 3aKa*raiBaHHH cTpoHTejacTBa craa- 
shh (su 9 A, 1659626), BKJnraaEmnfl b cedn HsojumzD 3oh ocjiok- 
20 Bennfi dypeHHH, pacn onose hhux Bume npoj^yKTHBHoro miacTa jio 
ero BCKpHTHH, cnycK b cKBarany kojiohhh odcanHHX Tpyd c 

$HJEBTpOM-XBOCTOBHKOM H HBHTpSTOpaMH , 3aD0JIHeHH8 $UJIBTpOB0l* 
30HH CKBaHHHH BpeMeHHO 3aKyD 0PHB8CTHKM fiaTepHHJIOM H UeweHTR- 

poBame kojiohhh odcajiHHX Tpyd npii repje thhhom paaseaHHeHHH 

25 D0J10CTH OHJIBTpa-XBOCTOBHKa OT nOJtOCTH K0J10HEH DepeMJTCKOfi, 

pa3pymaeM0fl nocJie ee neMOHTnpoBaHHH* 

3tot cnocod He odecne^niBaeT Haneaaoro pasodmeEra npo- 
XtyKTHBHoro BJiacTa ot nepeuexaEnuaxcH c hum Henpo^yKTHBHHX 
y^acTKOB h BHiaeJiesaiUHX ot npo^yRTHBHoro njacTa HenpojjyKTHB- 
30 hhx roprooHTOB, BCJie^cTBHe aenoJiHoro jj&Jiensui dypoBoro pa- 

CTBOpa H3 HaKJIOHHHX H P0pH3 ORTaJH>HHX JPiaCTKOB CKBaSHHH, B 

kotophx npoHcxoOTT ocaaojeHiie TBepaofl Sa3H H3 dypoBoro pa- 
cTBopa npn ero mspKyjmmiE. 3to ycyrytfjineTCH HenoJiHHH yaa- 
jiesneM tjihhhctoS kopke, a b aecTax yj&Jienxn ee noBinnaeTca 
35 onacHOCTB odBajinsasHH nopo;*, ^o raKse cHBsaeT Ka^ecTBO 

H30JIHUH3 DJEICTOB. 

KpoMe Toro, Ha yKa3aHHHX yqacTKax cjcbhshbh He yaaeTCH 
HajureaaniHrji odpa30M ueHTpnpoBaTB aKcnjjyaTauHOHHyio KOJioHHy. 



WOJ5/Q3475 



ocobeaflo b cjiadocneMeHrapoBaHHHX nopoaax, n3-3a auaBJiKBa- 
HHfl ueHTpaTopoB b 3Ty nopo^y, hto npenHTCTgyeT nojgmeHHX) 
paBHOMepnoro no TOJmrae CTeHKH neweHTHoro KOJiHia. 

Elje OXHHM HeflOCTaTKOM 3T0r0 CDOCOda HBJlReTCH d^oKupo- 

5 Bamie ^acTH npoEyOTHBHoro n^acTa ueweHTHHw pacTBopoM, no- 
cTynaxEiBM b fimaTpoBysD 30H7 CKBannHH npn nef-senTEpoBaHun ko- 
aohhh ocJca^HHz Tpyd, BCJiescTBHe BunajieHfiH h HaKomie hjih Bpe- 
ueaHo aaicyiiopsBaromero uaTepnana b HHSHefl (jorhoS) <zac?& ro- 
piisoHTajiBHoro cTBOJia npH 3HaHHTeJO»H0fl ero nporasenHocTH a 

10 o<5pa30BaHHH nyoiOT b Bepxaefl HacTH ctbojq; KOTopee aanojiHfi- 
idtch ixeueHTHHM pacTBopoM npz neMeHTHpoBaran odcaamoc kd- 

JIOHH. 

Haadojiee timsirai no TexHireecKOfi cymaocTB k 3aHBJweMo- 

MjT HBJIHeTCH CDOCOd sajCaHWBftRftg CTpOHTeJTBCTBa CKB8HHHH C 
15 ropi!30HTaJiiHHM yracTKQM CTBOJia, npodypeHHHM B npOJjyiCTHBHOM 

IWaCTC t < Bakar Hugbes, USA "Baker Hugbes technology forum", 
Com, 6-11 , 1991, c 25-25) 

BKJnraKnrcfi b cedn cnycic b CKBasaHy Ha KDJioHHe odcaamx Tpyd 
XBOCTOBHKa c DpeaBapxrreJiBHO Dep$opapoBaHHHM $iun»Tpoa r pasod- 
20 me me saKOJioaHoro npocTpaHCTBa b 30He npojQTKTHBHoro njxacTa 
o? BHmejresamEX z pepeueBanggcH c hhm Heup o^yKTHBHHx djqctob 
HapysHHMH oaKepaun h ncMe HTzpoBaHHe kojidhhh odcangux Tpyd 

BUme XBOCTOBHKa C $JIJILTpOM C B0M0QLB) neweHTHpOBOTOOfl My$ra. 
OCHOBHHM RBR 0 C TaTKOM BTOrO CnOCOda HBUHeTCA TO, HTO C 

25 nouomtK) naKepoB z ueMeHTHposaaiiH HajmaicepHoro icojrmeBoro 
npocTpaHCTBa He GtfecneraBaeTM HaaeRHoe pasodmerae 3aicojioH- 
soro npocTpaHCTBa b 30He npoEyKTHBHoro miacra o? BmnejieEa- 
rqtn r a nepenesaiHmixcH c mm HenpojnyKTHBHUX njiacTOB, ocodefi- 
ho b nepexojiHHx 30Eax ctbojir ckbshhh c BepTHKajiMoro Ha 

30 ropn30BTajn>Hoe EanpaBJieaiie, BCJie^cTBue aenoJiHoro 3aMememK 
dypoBoro paoTBopa ususkthum. 

KpoMe toro, naKepK B3-3a uajioft jumm He MoiyT HanesHo 
nepenpHBaTB KaBepK03HKe 30HH, rtorna zx amaetiHue pa3Mepu 
npeBHinacT JDiHeflHHe pa3Mep« noBepxHocTa ymiOTHe&aH Eauepa. 

35 3to ycyiy&nHeTCfl b cKBaxHHax, bckphbhhdc cuadociieMe HrapoBa h- 
me nopoaH, Tze mem wecTO odBajm nopo^H, ocodeHHo, nocjie 
npoMUBKH cKBasHHu h yj&JieHim c ee cTeaoK KOJnwaTanBOHHoS 
Kopm. 
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B ocHosy HacTonmero H30dpeTeHiw aozoEena 3aaa*ia co- 
3jraHsa cnocoda 3ajcainKBaHafl CTpoBTejn>cTBa cKBaKBH , KOTopaS 
odecne^HBan dH HajesHoe pa3odQeme npo^jKTCBHoro DJiacTa 
ot BianeJiesamHX s npHMUKanniHX k Hewy HenposyjeTHBHHX yracTKOB 
5 npn na jinn b hex 3oh ocjioKHeHM dypeHra jrodoro scua 2 npo- 

THSeHHOCTH. 

FacKpHTfle H3odpeTeHHfl 
HocTaBJieHHHH 3asa*ia EOCTBraeTCH Tew, hto b cnocode 
3aKainH3aHEH cTpoflTeJH>CTBa CKBaEnmj, BfunoHaraueM b cedji bckph- 
10 TH6 npojyKTHBHoro nxacTa, cnycK n ycTanossy b cKBaraHe xo- 
jiohhk odcaaHHx Tpyd n XBOCTOBZRa c gjLiLTpoM c odecne^emeM 
hx repweTOTHoro coejuiHeHHfl nessy codoi^n pa3odmeHHe Henpo- 

JCTKTKBHHX jnaCTKOB OT npOJCfKTEBHHX v COMaCHO 230dpeT6HHD t 
CDJCK B CKBaSHHy KOJIOflHH OdcajlHHX Tpjd B XBOCTOBEKa C tt]DE>T- 

15 poM ocymecTBEHBT pasjiejEbHO, a hx repaeTireHoe coeOTHense 
ocymecTBJDDDT b cKBasHHe t npn 9? qm do MeHHceH uepe oxxy ns 
Tpyd xBOctoBHKa nepea ero cnycjco&i b CKsasnHy npocbiuinpyioT c 
odpa30BaH3ew no mnweH wepe EByx npoEOJtbHHX rorcp k wwzm- 
pa^iecKHx kdhuob c pes&daMa, a nocne cnycxa XBocioBBJca b 

20 cKBasHHy npocbEJiLHyio Tpydy pacnmp&DT rjir ycTaaoBKn xboctdbh- 
Ka b cKBasHHe n pa3odmeHnn HeBpoEyKTHBHux miacTOB 07 npo- 

^yKTHBHHX. 

IIpe^JiaraeMoe ModpeTeHae no3BOJraeT 3a c<ieT ncicnDHeHEH 
npnueHeHEH jum ycTaaoBKa xbdctobhjcob c cajaTpawa KOHCTpyK— 

25 thbho - cjioehhx pa3*e;mHHTejieii a no^Becma ycTpo2cTB, a 
TaKse naitepoB ejih pasodmeaan djibctob ynpocTHTt sth padoTH 
n odecne^HTt dojiee HajiexHoe pa3odmeHne HenpoayKTaBHiix njia- 
ctob ot npo^yKTHBHoro miacTa, a TaKEe nepefcpHTue 30H ocjioe- 
HeHHH (Kasepa, odBaJiOB nopoOT, iuacTOB c aHoasajiBHD bhcokem 

30 BHyTpnnjiacTOBtai saBJieanei:, BOSO-raso-npoHBJiemifi a ^pyrnx) 
m6o J A npoTHxeHnocTa. npn 3tom HazdoJiHnaft aodbeicT aocTHraeTca 
b HaimoHUHX cKBasHHax e b cKBasHHax c ropn3 DHTaJiiHHM ynacT- 
kom CTBOJia, a TaKse b Tex cjiy^aax, Koraa nporaxeHHOCTi> 
yica3aHHHX njiacTOB z 3 oh ae no3BOJiaeT nepeKpraaTL nx nanepa- 

35 me, a neMeHTnpoBaHHe He odecneraBaeT aaaesHoro pa3odmeHSH. 

Kpowe Toro, ycTaHOBKa xBOCTOBiuca c 6iun>TpoM c domohild 
npofnuiBHUx Tpyd no cpaBHeHioo c nsBecxHHu cnocodOfci t cor-iac- 
* ho KOTopoMy 3Ta oneparuw ocymecTBaseTca nyreu neweHTnpoBa- 
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H3fl XBOCTOBHiCa, D03BOJIHeT CHH3HTB paCXOS UeMBHTa, C0KD2TOTB 

Epaufl Ha ycTaHOBKy, tsk icaic oraajiaeT HeotixoanuocT* b oeh- 
j&bm 3aTBepje BaHnfl neaeaTHoro pacTBopa ji i!cnojn>30BafliiH 
^hjih 3Toro cnemaajiLHHX dparan pafio^ra. 

5 B OSHOM H3 BapzaHTOB BHUOJIHeHJJH H30dpeTeHHE nocjie 

BCKpHTZH DpOJCTKTJlBHOrO DJiaCTa B CKBaEBfiy cnycKaDT XBOCTO- 

bek c cnjEBTpoM i! ycTaH^BjraBaioT ero b Bpo^yKTmHOM miacTe 
uyreM npasaTjaH no aeEBineS wepe oehoH npoomrbHofl TpydH npn 
ee pacnmpema k CTeaKe CKBaKHHH, a 3aiew b cKBaaumy cuycKa- 
10 »T KOJIOHHy OdcajIHHX TpyCS^ HHKfiHfi KOHeU KOTOpoE repueTHrao 
COeOTHHDT C BepXHEM KDHIIOM XBOCTOBHKa. 

IIpajuiaraeuHfl BapnaHT Bunojmenm z3o6perenzR no3BOJineT 
ycTaHaaJiHBaTB xboctobzk b HeodcaseHHCM cTBOJie CKBamHH, <5jb- 
rojjapyr Henay oCeone^HBaeTCH aaaesaoe pa306meHae npojyKTmBHo- 
15 ro njiacTa ot Bumejie^amzx He dpojqtkthbhhx djectob, opejjOTBpa- 
maeTCH cyKeaae jutaMeTpa CKBamHH m cHEsaeTOH pacxoja odcas- 
hhx Tpytf. 

B Apyrow BapaaHTe BHnojraeHza aaocJpeTeHiw b Ha^iojie b 
cKBasnHy cnycKaDT ;io npoj^KTHBHoro anacTa b ycTaEaBJiHBaro 

20 KOJioHfly odcaaHHX ipyd, a saTeM nocjie bckphthh npo^yKTHBHoro 
BJiacTa b Hero nepe3 soy KOJioHHy cnycKaOT xbdctobek c ^hjebt- 
poM e up* pacmnpeHZH npo$HJn>Hoft Tpydu ycTaHaBMBapT ero b 
cKBaKHHe, npa 3tom npocjurtBy© xpydy npasnMaiDT k cTeaKe hhk- 
Hero KOHiia kojiohhh ogcajimry Tpyd, oCecneraBaa ee repweTire- 

25 Hoe coeOTHeHue c xboctobukom. 

TaKOfl BapaaHT BanonHeajw noaBOJUieT hcdo jh>3 ob&tb Handn- 
jiee npoctofl, bhto ^hhB h HajiexHHft cnocofi ycTaHOBXH xbdctobh- 
kob c $zjo>TpaMH c bomoiubs) Bpo$o7iBHHx Tpy<5 b Tex cjiynafix, 
Korjcca b Dpoaecce <5ypeHHH CKBamHH BCTpe^aOTM nmcm c aHo- 

30 UaJTbHO BUCOXHM BHy TpHD JIB CT OBHM J^BJieHHeM, KOTOpHe OCbRHO 

nepeKpEBaOT npoueHyTo^HHr/iB KOJioHHawE odcanHHX Tpyfi ami 
KOJioHHaMH - "jierjrncatm". 

KpaTKoe onacaHEe ^epTesefi 
jjpyrae uejra b npei^jymecTBa aacToamero raoCpeTeaafl cTa- 
35 5yr dohothh hb coie^yniiero ^eTajiBHoro onucaHHH npHMepoB ero 
bhuojihqhhh h DpjuiaraeLSDC ^epiesefl, aa Koropux: 

©et. I nsotfpaaaeT KOfjBJKKT o(5opyflOBaaHH jum cnycna h 

VCTaHOBKH XBOCTOBEKB C ^MBTpO.1 B CKBHSHHe ; 
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&nr.2 - ceneHEe U-Tl Ha inr.I; 

get. 3-4 - ycTaHOBJcy xboctobhisi c 6EJn>TpoM b cKBasaKe; 
cur. 5-6 - BapnaHT ycTaaoBKs xBOCTOBHica c qejiltpom b 

CKBaKHHe. 

5 J5yqmj££ BapnaHT ocymecrMeHiia fl30dpeTeHiw 

Cnocod aaKatraiBaaiiH c?poHTeja>cTBa cKBasHHH saiuiOTaeT- 
ch b pa3neaiH0M cnycxe b dCBaaajHy n repaeTiraHOM coemHeHiui 
BHyrpa ee kojiohhh odcajiHHX rpyd x XBOCTOBZKa c czjtbtpom. 
IIo MeHMiefl tsepe ojiHy 23 Tpyd XBOCTOBHica nepeji cnycKOM b 
10 cEBaszHy npopumpyiDT c odpa30BamieM no Meromefl wepe jtByx 
npoBOJZLHBx rogpp h mumfi^pH^ecKHX kohuob o pes&tiauz. Upo- 

JQTKTHBHHfi DJiaCT 38TeM BCKDHBaBT, CDyCKaBT B Hero XBOCTOBHK 

c pui&TpoM, no one ^iero npocpmBHyi) Tpydy pacnmpHHJT jyra 

yCTEHOBKn XBOCTOBHKa B CKB&KHH6 E pa306meBM HCnpOflyKTHB- 
15 HHX BJiaCTOB OT npOJjyKTZBHHX. 

B COOTBeTCTBHH C O^HEM E3 Bap Ha HT OB BHDOJIHeHZH CDOCOCSa 

nocJie BCKpHTHH npojCTKMBHoro njiacTa b craaKZHy cnycKaroT 

XBOCTOBZK C ©HJO>TpOM H JCTaHaBJIHBaiOT ero B npOJCTKMBHOM 

ruiacTe nyrewi npmaTHH no MeHtmei! wepe o^Hofi npomnjEbHofi Tpy- 
dH npa ee pacnmpeHsm k cTSHKe cKBaraHH. 3axeM b cKBasmy 
cnycKaDT KOJioHay odcajjanx Tpyd, bskhhH xoHen KOTopofl repae- 

TITIHO COeHKHflDT C BCPXHHM KOHHOM XBOCTOBHKa. 

B COOTBeTCTBHH C JtpJTZhA BaDEaKTOM BHHOJIHeHHJI H30dpe- 

TP.HBff BKaTOixe b cKBasEfly ao npomy kthbhopo rmacTa cnycKasT 
b ycTaEaanHBaroT KOJiOHEy odcajUHHX Tpyd. 3aTew nocjie bckphthh 
npo^yKTHBHoro nnacia b aero ^epe3 3Ty KOJioHHy cnycKaxrr xboc- 
tobhk c fMBTpoM 2 npfl pacnmpeHHH npodhmiBHOfi TpydH yoTaaaB- 
jmBaror ero b cKBasiiHe* IIpogzji&HyB Tpydy npa stom npHEHMax>T 
k cTefiKe HHSHero KOHna kojiohhh odcajiHHX Tpyd f odecne^HBM 
ee repMOTOTHoe coejyiHeHBe c xboctobhkom, 

Cnocod ocymecTBJUDDT c noMomLB ycTpoflcTBa, BKjaoraaimero 
b ceda KOJioHHy dypanLHHX Tpyd I ($ar.l) f KOJiOHHy odcaamix 
Tpyd 2 (oht.3), xboctobhk 3 c nepoopspOBaHEHU cejiltpom 4, 
coeOTflfleMHS c kojiohhoS dypzziHHX Tpyd I c nouomLD nepexojiKE- 
m 5 h nepeBOUHHKa 6. DepexojuuiR 5 (ajieweHT, coejwnxjawi\ 
TpydH c pasHHMH ggaaeypaMg) iweeT nepeun^iKy b Base cejyia 7 
a mapoBoro KJianaHa 8 (gar. 3), j&3iiQjmw& dojiocth xboctobh- 



WO95/0U76 



PCI7RU53/00173 



K3 3 C CD^iTpOM 4 K ivOHOHHH OOcaUHHX Tpy(5 2. OepeBOJWHK 6 

(snr.I) cHa6seH KJianaKOM 9, pepeKpHsawnKM KaHaji 10, cood- 

laumsft DOJIOCTL KOJIOHHH <57PHE£HHX Tpyd I CO CKBaSHHOit II E 

cjiysamc! juik 3anojiHeHEa hojiocth kojiohhk (Sjoiuibhidc ?pj6 I 
5 cKBasaHHofl STUiKOCTLH) dde cnycKe KOMnoHeHTOB ycTpoiicTBa B 
cKBasHfly II. no weHHseil Mepe OOTa H3 Tpyd 12 XBOcTOBHica 3 
3HD0JIH9HS npodfajrT>Ho£ c do ueHsmefi Mepe royMH ddojiojilkhme 
rofpaiia 13 (anr.2) , pacDOJioseeHKtai cEMMeTpirao OTHOcirreJEr- 

HO UeHTpaJH)H02 OCH TpytfH 12, H TOTmHUpg^eCKDMg JCQHnaaaH c 

10 pe3B(5aMH (hs ©nr. I He U0Ka3aHH) • TocpH 13 dpo$ewbhhx Tpyd 
12 3aD0.THeHH repMeTH3apymiefl nacTofl 14. Ha KOHiie cauiLTpa 4 
ycTaaoBJieH ceHTpaTop 15, o<5ecne t mBaianpifi ne htpotobehe e $ejilt- 

pa 4 OTHOCOTeJTBHO CteHKH CKBaSHHH II. 

B cJiy^ae npoxoroeHZH ckbekhhh II ^eps3 Henp ojjyKTii BHHe 
15 jnacTKH b ee ropH30HTajn>Hofi tocth hjih ptoom c sthmb jrcacT- 

K3ME KHK D0KH3aH0 Ha SHST.1,3,4, Dep$Opai0IOHHHe OTBepCTEH 16 

$zjrBTpa 4 3aicpuBa&? 3ai\nyniKaM£ 17 H3 XHMOTecKa paspymaeuo- 
ro waTepaajra, HaDOEMsp, ubtrzk. npoqaiEbHHe TpydH 12 pacno- 
jiara»T Ha cooTBeTCTByrnnuix y^acTKax XBocTOBEKa 3 c ohjibtdom .4 
20 jura pa3oc3aeHM dpo^kthbhoS tooth DpojyKTHBHoro DJacTa 18 
ot HeopojiTETHBHofl, a TaKEe mm coejumeHUH zboctobekb. 3 c 

KOJIOHHOS OficaUHHX ?py($ 2# 

B ycTpoScrBo bxoott Taicse pa3BajEKueBaTejn» 19 (6ar.5) f 
ncnoJEb3ye?£u2 w EHnpasneraH roop 13 dpoqhjibhhx Tpyd 12 

25 DOOJte ex pacnmpeHnH. 

Cnocotf ocyme ctbjihdt caeEysniEM odpaaoM. B npouecce <5y- 
peaiiH CKBasHHH II (coht.I), nepea BCKpuTEeu npo^yKTEBHoro 
njiacTa 18, B3BecTHHMH npBei^iE H30JiiipyDT Bee Hecomecimme 
do ycJioBHHU OypeHHH njcacTH, pacnojaoseHHHe BHHe npojjyicriiB- 

30 Horo 18 , a noaie bckduteh nocjieaaero h ddomhbke cxBOJia 
cxcBaHEfiu II b Hee cnycKamT Ha kojiohh6 dypnjiLHHX Tpyd I 
xboctobhk 3 c n pen saps TejcED nepfiopEpoBaHHHM £mltpom 4, 
coejmHesHHa c kojiohho2 fiypmrbHHX Tpyti I c DOMomiD Depexos- 
HEKa 5, DpogwurbKHX Tpy6 12 z nepsBO^Emca 6. HepcopaiiEOHHHe 

35 OTBepcTEH 16 qpnttLTpa 4 3axpHTK sarjiyoEaME 17. 

IlOCJie XOCTEEeHEfl $EJO>Tp0tf 4 3a<J0H CKBaSHHH II 3 DOJIO- 
CM npO^EJtBHHX Tpy<5 12 3aKa^K0S npOUHBOTOOS SiUXKOCTE 00- 

sjiaOT jiaBJieras, HeofixojmMoe ejih BHupaBJieRiiH npono^LHHX 
roop 13 h npasaTHH cTenoK ?py6 12 k ctshkc cjoaa saHH II 
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(qht.3), obecne^uiBaH coB^ecTHO c repMeTJDHpyranea nacTOii 14 
repjeTaray© h3ojkiihe) hshpo^ththbhhx yqacTKOB DpojiyKTHBHoro 
oaacTa 18* 

3aTeM kojiohht CyvzzhHKZ Tpyd I (?mr.I) sue eve c nepe- 
5 bojihbkom 6 oTBflinaBaDr ot BepxflEX npogHaiHHX Tpyd 12 s: noa- 
HHMaDT Ji3 CKBasHHH II, upncoejiHHHDT k Be* pa3 Baa&ue 3aTe JIB 
19 (Szr.5) n CHOBa cnyczaOT b cKBaHHHy II ao sxo^a b Bepx- 
am toctl npo$3jjn»HHX Tpyd 12 ($ht,3). Bpamaa KOJioaay dypsai- 
hhx Tpyd I BuecTe c paasaameBaTejieM 19 1 nporaBojOT okohhh- 
10 TejiBHoe BHupaBueHEe roop 13 h anoTHoe npasarae cTeHOK npo- 
iHJEbflHX Tpyd 12 k cTenraM CKBasHHH I. npa 3tom repueTH3HpyD- 
qas nacTa 14 ($ht.2) odecneraBaeT HasesEyio repweTiraamn) 
3aTpydHoro npocTpaacTBa cKBasnHU II. 

Jlajiee KDJiOHHy dypHJEbHHX Tpyd I c pa3BaaineBaTejiew 19 
15 (qht.5) nojiHEwaBT cKBaamra II b cnycxaBT b see KOJioHHy 
d(5 cam hex Tpy6 2 ((par. 3) jxo 3xoaa ee HHsnero KOHoa BHyrpL 
BepxHsx npogioiHHZ Tpyd 12 c odpa30BaraeM 3asopa 20 uemy 

3MM KOHHOM, CejWOM 7 H CTCHKHMB BeDXHHX npOTOZJIBHHX Tpyd 12. 

3a?eu B cKBasHHy II cdpacsBajDT mapoBofl KJiauaH 6, KOTopHil 
20 caamca b oejyio 7 t pa30dmaa BHyTpesrae hojidcth XBOcTOBHKa 3 
a odcajmofl kojiohhh 2. npozsBojurr 3&Ka T iKy qeweHTHoro pactBo- 
pa ^epes KanoHHy odcajmax Tpyd 2, nocne ^ero orrycKajoT ee 
mrazfl KOHen so ynopa b cyseHiie b Depexoflrare 5 (pir.4) , 
B t oocjie 3a.TB8px6BaHHJi qeueflTBoro pacu'Bopa, pasdypHBaixr 06- 
25 pasoBaaqyECH BayTpa kojioehh odcaamx Tpyd 2 neMeHTHyi) npo6- 
$y (fie coRa3afia) , mapoBott KJianaa 8 h ceiwo 7. 

B cJiyqae ycTaHOBKH b fiiuaTpe 4 BpeMesHHX 3arjiyineK 17 
(tor. I) noaneBHise paspymaDT 3axa^iKD& b aero pac^eTHoll uop- 

IIHH KilCJIOTH ($nr.4). 33T6M np023B0£BT OCBOeHHe CKBaKHHH II. 

30 B Tex ojiyroHX, Kor^a n p o#y kthbhh2 ruiacT 18 BCKpuBaxxr 

noane cuycKa kojiohhh odcaamcc Tpyd 2 (aaupmsep, npowesyro^- 
Hofl mm BKcmiyaTami dhhoM ) f to xboctobhk 3 ycTaHaBJiEBaor 
uyreu npEEaTM ctbhok BepxHEX npotaziBHHX Tpyd 12 k BHyT— 
peHRBM cTesraM HHSHero KOHixa kojiohhh odc&UHHX Tpyd 2(pjh?.6). 

35 Juw SToro c y^eTOM Beca XBocTOBJiita 3 a §iun>Tpa 4 pac^eT- 
hhm nyreu onpejiejuroT HeodxoflswyE jumay BepxHHX npooiuiiflux 
Tpyd 12, c noMomwo kotophx dy^yr ex ycTaEaBJiHBaTL. Ha Kome 
qjHjrbTpa 4 KpeuHT damuaK 21 (cdht.5) c cejyioM 22 doji naposoii 
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KaaxiaH 23 2 orpaEOTnrejieM 24, dps n 0 t spn thr kutiitm nepewemeHne 
KjianaHa 23 b o6p2THOM aanpaMeHBH. IlHTepsaJi kojiohhh 06 can- 

HEX Tp76 2, 3 KOTDDOM aOJKHH V CTa H&BJUXBclTL DpOOESBHHe Tpy- 

6h 12, R2Jw6pjm pacmEDHTeJieM CHa cisr. He noKa3aH)» 3aTew 
5 k KOJioHfle <5ypflJE>HHX Tpy6 I DpacoeszHjror pa3BajimeBaTejn> 
18 1 coe^HHeHHHli c najuiaapHHecKoS nacTBD 25 BepxHeii npoozjnr- 
ho3 Tpy6H 12 xBocTOBHKa 3 c domoqbd JieBoil pe3BC5n 26, cnyc- 

KaDT CKOMUOHOBaEHHfl TSLKZM O0pa3OM EfiCTpyMeHT B CKBaHHRJ II 

($bt.5) h DpOMHBaDT ee t nocae ^ero cfipacHBasor napoBoii KJia- 
10 nan 23, nepeKDHBaa npn 3tom oTBepcTae b ceaae 22 f n 3a*a*i- 

KOfi npOKHBOHHOa KTOKOCTH B DOJIOCTH XBOCTOBHKS 3 Z CCMLTpa 4 

co3^aOT b hjzx flaBaeaae, Heodxoajjuoe oth onpeccoBraa Bcefi 

KOMBOHOBKH, DOfl JiefiCTBZeM KOTOporO OflHOBpeaeHHO BHDpaBJIHKT- 

ch ro$pn 13 Bcex npoQHJCbHHX Tpy6 12, KOiopue (torn BKTO^em 
15 b KOLsnoHOBKy odopysoBaHHH. 3 pesyjiBiaTe 3Toro cTeHm Bepx- 

irax npocMjn»HHX Tpy6 12 djiotko npHHBMaDTCH k cTeHKe ansaero 

KOHna kojiohhh o6cajHHX Tpy<5 2 (6nr#6). 

3 cJijnHe BiUBHeHM b KOMnaaoBKy npo©HJH)HHX Tpyti 12 juw 

pa3oc5meHH* HenposyKTHBKHX njmcTOB ($ht.3) ejih BHnojmeHM 
20 Bcero cMixpa 4 A3 npocsurbHHX Tpyd 12, KaK D0Ka3aH0 Ha §e- 

iypax 5 h 6, to cTeHKH 3 rax Tpy6 12 Tame djiotho npnsHMaBT- 

CH K CTeHKB CKB3KHHH II* . . 

HaTHseHHeM a nocajucoB BHCTpyMenra npoBepflET ycroitaE- 
boctl ycTaHOBKH XBocTOBHKa 3 c ©EJiLTpoM 4 Ha oceBoe cMeme- 
25 me. 3aieM BpameHBeM kojiohhh dypMMHX Tpy6 I c pa3Bamie- 

BaTeJieM 19 BOpaBO BHBZHTOBaDT DOOJieaHHfl H3 UflXHK^pHHeCKOrO 

KOHna 25 BepxneS npoqpHJiiHOfi TpydH 12 • OaHOBpeMeHBo Hmmiie 
BajTLnyramie 3JieMeHTU 27 pa3BajnJxeBaT6JK 13, noaHm/ianc* BBepx, 
pa3BajimoBHBas)T peaidy 26 unjiEimpires ckopo KOHoa 25, yaejni- 
30 tamaa ero BHyrpeaHiiS nEaMerp. 3aTeta HHCTpyueHT no^am bhh3 
c ojiHOBpeMeHHott npowmKoa h spameHEeM ero BnpaBo, b pe3yai>- 
TaTe toto upoacxojDiT jja;n>He3mee pasBajiiUOBmame mumimpH- 

TOCKHX ROHUOB 25 H BepXHHX UpOqfHJIiHUX ?&6 12 HHSHHMI3 BaJIIr- 

vjnwm BJieMeKTaMH 27 a BepxHrnaa 28, Huenonn (Jojwnfl aaa- 

35 weTp, ^eM hhshbc 

Ho okohtohjih pa3 BajnnoBUBaHHH npooMBHHX Tpyo u zx 
mecTe c kojiohhoJ! ofica^HHX TpycJ 2 onpeccoBHBaM Ha rep^e- 

TOTHOCT* COSJiaHHeM B HHX TOBTOHJIfl. DpH OTCyTCTBHH repMeTOT- 



WO 95/03474 



PCI7RU93/00173 



hocth paaBanmoBHBaHse bdbtophbt. 

3 cjif&xx BicroieHjafl b komdohobk7 xsocTOBHKa 3 mm 
fMLTpa 4 aonojiflHTeJiBHHX npo¥HJn>HHX Tpy<5 12 ($nr.3) zm 
BKnojiHeHM scero qpaniTpa 4 H3 npo$iun>HHX Tpyd 12 (Ssr.5,6) , 
5 nepoopauHOHHue otbbdcthh 16 3aKpHBaioT 3arJ2ymjcaMH 17 as 

xuMOTecKH paspyniaeMoro MaTepaa&a, ROTopne nocjie aaBepmemff ' 
pafioT no yciaHOBKe XBOCTOBEKa 3 c oacbTpoM 4 pa3pymaDT 3a- 
Ka^oa cooTBeTCTByimero xmspeareHTa* 

IIpDMKTTUie HHStg OpZM6H£MDCTl> 

10 npe^iaraeuHfi cnocod nosBoaaeT nanecHO pa3otinaTi> npo- 

j7kthbhh£ aaacT ot Bumejiexamnx Henpo^yKTHBHHX n^acTOB, a 
Tajcxe ot npmsHKasxuHX k ebisj z BepeMesaEmnxcH c hhm ^pyrax 
HenpowKTHBHHX y^acTKOB CRBaanHU (5e3 nen 6 hthp 0Ba hhh $mlt- 

pa-XBOCTOBEKa. IIpH 3T0M yBpOQaeTCJI TeXHOJIOrHH yCTaHOBRE 
15 XBOCTOBEKOB C ?K£E>TpaMH H CHUEEUTCH 3aTpaTH 3a CTOT HCKJDO- 

vbhzx KOHCTpyKTHBHO-cJioHHHX pa3%eaaHZTejiefi s noroecmDC 
ycTpoficTB, npjHj^eEHeMHX npa ycTaHDBKe xboctobhkdb, a TaKse 
neM6 HTBpoBaBHH hx, KOTopOijy conyrcTByET asapM h saTpara 
Bpeweajj Ha osimaHjae 3aTBepH6BaHBH ner/eHTHoro pacTBopa* 
20 KpoMe 7oro 9 npejuaraeMHfl cnocod no3BOJDieT pacnuipiiTB 

oGjihctb ero npuMeHemiH, tsk khk oh wose? Cotb acD0JE>30BaH 
ksk b odcameHHOM, tekd b HeoficaseaHOM cTBone cKBaaaHK, He- 

3aBHCHM0 OT HriJTfTOLfl 30H DOrJXODieHIW DpOMHBOHHOfl SBHK0CTJ5, 

BOiionpoHBJieHHfi, h npaKTHTOCKH deo cymecTBeHHoro yMefiKne eeh 
25 ABauerpa cRBasHHH* 
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S0R2yJIA H30EPEHBHH 

1. Cnocod 3aKairaiBaHiiH ctpoutsj&ctbq CKBasaEH, bjue- 
qamafl 3 ceda BCKDKrne npojQTKTHBHoro njiacTa (18), cnycit a 
ycTaHOBKy b cKBaaaHe (II) rojiohrh odcanaHX Tpy<5 (2) u xbo- 

5 cTOBHKa (3) c $HJn>TpoM (4) c odecneieHHeM ex reaietOTHoro 
coeEHHeHaa Mesny codoii, n pa30dmeaae HenponyicTHBHHX ynacT- 
kob ot npoayKTEBHHX, oiuuHUHfica leu, too 

CHICK B CKBBKBHy (II) KOJIDHHH 0<5ca£HHX Tpyd (2) B X30CTOBE— 

Ka (3) c $Hn£Tpou (4) ocymecTBMJOT paanejo.HO, a ex repwe- 
10 TiniHoe coenHHeHne ocymecTBJDror b cKBasEHe (II), dphotom 
no MeHimeli taepe oisy as Tpyd (12) XBOCTOBHKa (3) nepea ero 
cnycKOM b CKBaEZHy (II) npo?BjmpyioT c odpa30BaHBeM no uenir- 
meii Mepe jsyx nposojn»HHX rwpp (13) a ruumaapireecKBx koh- 
Uob (25) c pesidaMH (26), a nocae cnycKa XBOCTOBaaa (3) b 
15 cKBasiiHy (II) npofcun>Hy» Tpydy (12) pacmapaDT juw ycTaHOB- 
kd XBOCTOBBaa (3) b cKBasHHe (II) a pa30dieaaa He npoay kthb- 

HHX nJiaCTOB OT DpOEyKTBBHHX. 

2. Cnocod no n.I, 01 oiaoMfica ieM, too 
nocxne bckphtbs npoayKTBBHoro naacia (18) b cKBasaHy (II) 

20 cnycKaiDT xboctobhk (3) c ?bjibtpom (4) a ycTaHaBJEBaioT ero 
b npoayKTBBHOM naacTe (18) nyreti npaaaTaa no MeHBmea uepe 
ojxhoe npoaraaiHon TpydH (12) npn ee pacmapeHEn r cTeHKe 
cKBasBHH (II), a 38TeM b cKBaKHHy (II) cnycKaET KoaoHHy od- 
canaax Tpyd (2) , mnmnfl KOBea KOTopot repMeTaroo coeaaaraDT 

25 C BepXHBM KOBHOU XBOCTOBHKa (3), 

3. Cnocod no n.I, oTJia^aDmaiica tom, too 
esaqajie b cKBasaay (II) cnycKaDT ao npoayaTHBHoro naacia 
(18) a ycTaaaBaaBaOT kojioHHy odcaama Tpyd (2) , a saiea noc 
ae bckdhtbk npojQTKTHBHoro njiacTa (18) b Hero *tepe3 3Ty 

30 KOJiOHHy cnycKaCT xboctobhk (3) c cbjibtpom (4) a npa pacmH- 
pesaa nDOosmaHDH TpydH (12) ycTaHaKmBawp ero b cKBara- 
He (II), npa stou npog?ajn>Hyp Tpydy (12) npzazwaiDT k cTeiwe 
HasHero kohdb kojiohhh odcaaaux Tpyd (2), odecneHBBaa ee 
repaeTBTOoe coeaaHemie c xboctobbkom (3). 
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The method disclosed of finishing a well involves lowering and hermetically joining a 
casing column (2) the well (1 1) with shaft section (3) and filter (4). Before lowering the 
pieces into the well (1 1), at least one of the pipes (12) of the shaft section (3) with filter (4) 
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(57) Abstract [as translated from Russian in original patent application] 

A method for well completion that includes separately lowering a casing string (2) 
and a liner (3) with screen (4) into well (11), and joining them in a leakproof 
manner in well (1 1). Before lowering into well (1 1), at least one of pipes (12) of 
liner (3) with screen (4) is shaped to form at least two longitudinal corrugations (13) 
and cylindrical ends (25) with threads (26). Producing formation ( 1 8) is then 
tapped and after lowering liner (3) into it, shaped pipe (12) is expanded to secure 
liner (3) in well (1 1) and to isolate the nonproducing formations from the producing 
formations. 
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METHOD FOR WELL COMPLETION 
Technical field 

The invention relates to drilling of a well, and specifically to methods for well 
completion. 

The present invention may be used most effectively in wells having a horizontal 
borehole section drilled into a producing formation, and also in cases when it is undesirable 
to reduce the diameter of the well, and when sections are present in the interval where a liner 
is to be placed that are made up of poorly cemented rocks, where caving-in of rock, vuggy 
zones, and lost circulation zones occur that are usually sealed off by intermediate strings or 
casing patches. 

Prior art 

In completion of a well, its wall must be reinforced in the interval of the producing 
formation, in order to avoid caving-in of the rock and consequently less production inflow 
into the well from the producing formation. For this purpose, screen liners are set in the 
producing formation zone of the well Furthermore, in the interval where the screen liners 
are set, often trouble zones are encountered such as the presence of caverns, caving-in of the 
rock, water entry, loss of circulation, nonproducing sections adjacent to the producing 
formation or interrupting it. In these cases, it is necessary to reliably isolate the indicated 
sections and zones from the producing formation. All this requires large material 
expenditures and the use of special, complicated equipment. 

Three fundamentally different methods are known for setting screen liners that are 
used for well completion: suspension in hardened cement, on slips, and pn a bearing surface 
(Casing Handbook for Oil and Gas Wells, A. N. Bulatov, 1 98 1 , pp. 1 37- 1 46) 

The essence of the method for setting a screen liner in hardened cement involves 
lifting the plugging mud over the entire length of the liner, suspended by the drill pipes, 
removing the plugging mud, lifted above 
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the liner, and disconnecting the drill pipes from the liner only after the cement has hardened 
in the casing string-borehole annular space. 

Suspension of screen liners on slips is done only in a cased wellbore where there is no 
wear on the inside surface of the casing, by wedging the liner with slips located on the 
outside surface of the suspension devices, which enter the annular space between strings. 

This method is not applicable for small (less than 30 mm) annular spaces, if lowering 
the liner is combined with reaming out an abnormal wellbore and reciprocating the liner, 
when the inside surface of the casing in which the placement is planned has unacceptable 
wear, or when the weight of the screen liner exceeds 1000 kN. 

Suspension of liners on a support is done in stable sections of the well where a 
bearing surface is already formed, as which the following are used: grooves inside sleeves to 
be joined to the lower end of the preceding string; the upper end of a previously lowered 
liner; the transition zone from larger diameter to smaller diameter for a two-size intermediate 
string with which the well is cased. This method is applicable only under conditions when 
the liner is lowered to a specified depth. Otherwise, the liner suspension device does not 
reach the support and does not actuate. 

The disadvantages of the aforementioned methods for setting screen liners in well 
completion are: narrowing of the flow area of the well due to the need to use disconnectors 
and suspension devices which are lowered inside an already cased well, the need to use 
disconnectors and suspension devices of complex design, and also the limited application 
because the liners can be suspended only in a cased wellbore (except for the method of 
placing in hardened cement). 

Furthermore, a disadvantage of the method of suspending screen liners in hardened 
cement is the need for cementing the liner, which is associated with high costs in 
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cement and time spent performing the operations and waiting for the cement slurry to harden. 
In this case, the well must be constantly flushed after the liner is cemented for the entire time 
spent waiting for the cement slurry to harden, while simultaneously rotating the drill string. 
In addition, liner cementing work is prone to failures, such as: being unable to disconnect the 
drill string from the liner due to the use of threaded disconnectors; cutting through casing and 
drilling in a new hole while drilling out equipment and assemblies for joining sections of 
tubing, etc. 

Furthermore, appropriate technology (cementing units) and work crews are required 
to carry out liner cementing operations. 

One more disadvantage of this method is the fact that it cannot be applied when lost 
circulation zones are present in the interval where the liner is to be set. 

A method is also known for well completion (SU, A, 1659626) that includes isolation 
of drilling problem zones located above the producing formation before it is tapped, lowering 
a casing string into the well with screen liner and centralizers, temporarily filling the screen 
zone with plugging agent and cementing the casing string with leaktight disconnection of the 
cavity of the screen liner from the cavity of the string by a bridge that will be destroyed after 
its cementing. 

This method does not provide reliable isolation of the producing formation from 
nonproducing sections interbedded with it and nonproducing horizons overlying the 
producing formation, due to incomplete removal of drilling mud from slanted and horizontal 
sections of the well in which deposition of solids from the drilling mud occurs during its 
circulation. This is aggravated by incomplete removal of the mud cake,, and at the locations 
where it is removed, the risk of caving-in of rocks increases, which also reduces the quality of 
formation isolation. 

Furthermore, in the aforementioned sections of the well, the flow string cannot be 
properly centered, 
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especially in poorly cemented rocks, due to the centralizers being forced into this rock, which 
prevents achievement of a cement ring that is uniform over the wall thickness. 

One more disadvantage of this method is blocking of a portion of the producing 
formation by the cement sluny flowing into the screen zone of the well during cementing of 
the casing string, due to settling and accumulation temporarily of the plugging agent in the 
lower (bottom) portion of a horizontal borehole when it is of significant extent and formation 
of voids in the upper portion of the borehole which are filled with cement slurry during 
cementing of the casings. 

The method closest in technical essence to the claimed method is a method for 
completion of a well with a horizontal hole section drilled in a producing formation. (Baker 
Hughes, USA "Baker Hughes technology forum", Com, 6-1 1 [blank], 1991, pp. 23-25), 
including lowering a liner with a pre-perforated screen into the well on a casing string, 
isolation of the casing string — borehole annular space in the producing formation zone from 
the nonproducing formations overlying and interbedded with it by external packers, and 
cementing the casing string above the screen liner using a cement collar. 

The major disadvantage of this method is the fact that using packers and cementing 
the annular space above the packers does not ensure reliable isolation of the casing string — 
borehole annular space in the producing formation zone from the nonproducing formations 
overlying and interbedded with it, especially in transition zones in the wellbore from a 
vertical to a horizontal direction, due to incomplete displacement of the drilling mud by 
cement slurry. 

Furthermore, due to their short length, the packers cannot reliably seal off vuggy 
zones when their linear dimensions exceed the linear dimensions of the packer sealing 
surface. This is aggravated in wells tapping poorly cemented rocks, where caving-in of rock 
occurs, especially after flushing the well and removing caked sedimentation from its walls. 
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The present invention is based on the problem of designing a method for well 
completion that will ensure reliable isolation of the producing formation from nonproducing 
sections overlying and adjacent to it when drilling problem zones of any type and extent are 
present in them. 

Disclosure of the invention 
The proposed objective is achieved by the fact that in the method of well completion 
including tapping a producing formation, lowering and setting a casing string and a screen 
liner in the well with provision for their leakproof joining to each other, and isolation of 
nonproducing sections from producing sections, according to the invention the casing string 
and the screen liner are separately lowered into the well and their leakproof joining is 
accomplished within the well, where before the liner is lowered into the well, at least one of 
the pipes of the liner is shaped to form at least two longitudinal corrugations and threaded 
cylindrical ends, and after the liner is lowered into the well, the shaped pipe is expanded to 
set the liner in the well and isolate the nonproducing formations from the producing 
formations. 

The proposed invention, as a result of eliminating use of disconnectors and 
suspension devices of complex design for setting the screen liners, and also packers for 
isolating the formations, makes it possible to simplify these operations and to ensure more 
reliable isolation of nonproducing formations from the producing formation, and also sealing 
off of problem zones (caverns, caving-in of rocks, formations with anomalously high 
intraformation pressure, water and gas entry, etc.) of any extent. In this case, the greatest 
effect is achieved in slanted wells and in wells with a horizontal hole section, and also in 
those cases when the extent of the aforementioned formations and zones does not permit their 
sealing off by packers and cementing does not provide reliable isolation. 

Furthermore, setting a screen liner using shaped pipes, when compared with the 
known method, according to which this operation is accomplished by cementing 
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the liner, makes it possible to reduce consumption of cement and to shorten the placement 
time, since it is no longer necessary to wait for hardening of cement slurry or to use special 
work crews for this purpose. 

In one embodiment of the invention, after the producing formation is tapped, a screen 
liner is lowered into the well and it is placed in the producing formation by squeezing at least 
one shaped pipe against the wall of the well during its expansion, and then a casing string is 
lowered into the well, the lower end of which is joined in a leakproof manner with the upper 
end of the liner. 

The proposed embodiment of the invention makes it possible to set the liner in an 
uncased wellbore, and consequently reliable isolation of the producing formation from 
overlying nonproducing formations is ensured, narrowing of the well diameter is prevented, 
and casing expense is reduced. 

In another embodiment of the invention, initially a casing is lowered into the well 
down to the producing formation and set, and then after the producing formation is tapped, a 
screen liner is lowered into the formation through this string and it is set in the well by 
expansion of a shaped pipe, where the shaped pipe is squeezed against the wall of the lower 
end of the casing string, ensuring its leakproof joining to the liner. 
Such an embodiment permits use of a very simple, economical, and reliable method for 
setting screen liners using shaped pipes in those cases when during drilling of the well, 
formations are encountered with anomalously high intraformation pressure, which usually are 
sealed off by intermediate casing strings or casing patches. 

Brief description of the drawings 

Other aims and advantages of the present invention will be understood from the 
following detailed description of examples of its implementation and the attached drawings, 
in which: 

Fig. 1 depicts a set of equipment for lowering and placing a screen liner in a well; 
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Fig. 2 depicts the II-II cross section in Fig. 1; 

Figs. 3-4 depict placement of a screen liner in a well; 

Figs. 5-6 depict a variant for placement of a screen liner in a well. 
Preferred embodiment of the invention 

The method for well completion involves separately lowering a casing string and a 
screen liner into the well and joining them in a leakproof manner within the well. Before 
lowering into the well, at least one of the pipes of the liner is shaped to form at least two 
longitudinal corrugations and cylindrical threaded ends. Then the producing formation is 
tapped, the screen liner is lowered into it, after which the shaped pipe is expanded to set the 
liner in the well and isolate the nonproducing formations from the producing formations. 

According to one embodiment, after the producing formation is tapped, a screen liner 
is lowered into the well and it is placed in the producing formation by squeezing at least one 
shaped pipe against the wall of the well during its expansion. Then a casing string is lowered 
into the well, the lower end of which is joined in a leakproof manner with the upper end of 
the liner. 

According to another embodiment of the invention, first a string of casing is lowered 
into the well to the producing formation and set. Then after the producing formation is 
tapped, a screen liner is lowered to it through this string, and it is set in the well by expansion 
of a shaped pipe. In this case, the shaped pipe is squeezed against the wall of the lower end 
of the casing string, ensuring its leakproof joining with the liner. 

The method is accomplished using a device including a drill string 1 (Fig. 1), a casing 
string 2 (Fig. 3), a liner 3 with perforated screen 4, joined to the drill string 1 using adapter 5 
and sub 6. Adapter 5 (a member joining pipes of different diameters) has a bridge in the 
form of a seat 7 and a ball valve 8 (Fig. 3), separating the cavities of liner 
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3 with screen 4 and casing string 2. Sub 6 (Fig. 1) is fitted with valve 9, closing off channel 
10, connecting the cavity of drill string 1 with well 1 1 and used to fill the cavity of drill string 
1 with downhole fluid when the components of the device are lowered into well 11. At least 
one of pipes 12 of liner 3 is implemented as shaped with at least two longitudinal grooves 13 
(Fig. 2), disposed symmetrically relative to the central axis of pipe 12, and cylindrical 
threaded ends (not shown in Fig. 1). Corrugations 13 of shaped pipes 12 are filled with 
sealing paste 14. At the end of screen 4 is placed centralizer 15, ensuring that screen 4 is 
centered relative to the wall of well 11. 

In the case when well 1 1 passes through nonproducing sections in its horizontal 
portion or is next to these sections, as shown in Figs. 1, 3, and 4, perforated holes 16 in 
screen 4 are closed off by blind flanges 17 made of chemically degradable material such as 
magnesium. Shaped pipes 1 2 are disposed on the corresponding sections of liner 3 with 
screen 4 for isolation of the producing portion of producing formation 18 from the 
nonproducing portion, and also for joining liner 3 with casing string 2. 

The device also includes expander 19 (Fig. 5), used to straighten out corrugations 13 
of shaped pipes 12 after they are expanded. 

The method is implemented as follows. During drilling of well 1 1 (Fig. 1), before 
producing formation 18 is tapped, all formations located above producing formation 18 that 
are incompatible with the drilling conditions are isolated by known means, and after 
formation 18 is tapped and the borehole of well 1 1 is flushed, liner 3 with pre-perforated 
screen 4, joined to drill string 1 using adapter 5, shaped pipes 12, and sub 6 are lowered into 
the well on drill string 1 . Perforated holes 1 6 of screen 4 are closed off by blind flanges 1 7. 

After screen 4 has reached the bottomhole of well 1 1, the pressure required to 
straighten out longitudinal corrugations 13 and to squeeze the walls of pipes 12 against the 
wall of well 1 1 is created in the cavity of shaped pipes 12 by injecting flushing fluid 
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(Fig. 3), which together with sealing paste 14 ensures leakproof isolation of nonproducing 
sections of producing formation 18. 

Then drill string 1 (Fig. 1) together with sub 6 are unscrewed from upper shaped pipes 
12 and are lifted from well 11, expander 19 (Fig. 5) is connected to it, and it is lowered again 
into well 1 1 until it enters the upper portion of shaped pipes 12 (Fig. 3). By rotating drill 
string 1 together with expander 19, the final straightening of corrugations 13 is carried out 
and the walls of shaped pipes 12 are tightly squeezed against the walls of well 1 [sic: should 
be 1 1]. In this case, sealing paste 14 (Fig. 2) ensures reliable leaktightness of the casing 
string-borehole annular space of well 11. 

Then drill string 1 with expander 19 (Fig. 5) is lifted from well 1 1 and casing string 2 
is lowered into the well (Fig. 3) until its lower end enters upper shaped pipes 12 to form gap 
20 between this end, seat 7, and the walls of upper shaped pipes 12. Then ball valve 8 is 
released into well 1 1 and lands in seat 7, isolating the inner cavities of liner 3 and casing 2. 
Cement slurry is injected through casing string 2, after which its lower end is lowered as far 
as it will go in the narrow portion in adapter 5 (Fig. 4) and, after the cement slurry has 
hardened, the cement plug (not shown) formed inside casing string 2, ball valve 8, and seat 7 
are drilled out. 

In the case when temporary blind flanges 17 are placed in screen 4 (Fig. 1), the blind 
flanges are destroyed by injecting a calculated portion of acid into it (Fig. 4). Then well 1 1 is 
completed. 

In cases when producing formation 18 is tapped after a casing string 2 is lowered (for 
example, by an intermediate or flow string), then liner 3 is set by squeezing the walls of 
upper shaped pipes 12 against the inside walls of the lower end of casing string 2 (Fig. 6). 
For this purpose, taking into account the weight of liner 3 and screen 4, the required length is 
computed for upper shaped pipes 12 that will be used to place them. At the end of screen 4, 
shoe 21 (Fig. 5) is attached with seat 22 to accommodate ball 
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valve 23 and limit stop 24, preventing movement of valve 23 in the reverse direction. The 
interval of casing string 2 in which shaped pipes 12 should be set is reamed to size by an 
expander (not shown in the figure). Then expander 19, joined to the cylindrical portion 25 of 
upper shaped pipe 12 of liner 3 using left-hand thread 26, is connected to drill string 1 , the 
tool assembled in this manner is lowered into well 1 1 (Fig. 5) and it is flushed, after which 
ball valve 23 is released, thereby closing off the opening in seat 22, and by injecting flushing 
fluid in the cavity of liner 3 and screen 4, the pressure required for pressurizing the entire 
assembly is created therein, under the action of which corrugations 13 are simultaneously 
straightened out for all shaped pipes 12 which were included in the equipment assembly. As 
a result of this, the walls of upper shaped pipes 12 are squeezed tightly against the wall of the 
lower end of casing string 2 (Pig. 6). 

In the case when shaped pipes 12 are included in the assembly to isolate 
nonproducing formations (Fig. 3) or when the entire screen 4 is made from shaped tubes 12, 
as shown in Figures 5 and 6, then the walls of these pipes 12 also are tightly squeezed against 
the wall of well 11. 

The stability of placement of liner 3 with screen 4 relative to axial displacement is 
checked by the tension and seating of the tool Then by rotation of drill string 1 with 
expander 19 to the right, the latter is unscrewed from cylindrical end 25 of upper shaped pipe 
12. At the same time, lower rolling members 27 of expander 19, being lifted upward, expand 
thread 26 of cylindrical end 25, increasing its inside diameter. Then the tool is moved 
downward with simultaneous flushing and rotation of it to the right, as a result of which 
cylindrical ends 25 and upper shaped pipes 12 are further expanded by lower rolling members 
27 and upper members 28, which have a larger diameter than the lower members. 

When expansion of shaped pipes 12 is completed, together with casing string 2 they 
are pressurized to make them leaktight by creating pressure in them. If leaktightness has not 
been achieved, 
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then expansion is repeated. 

In cases when additional shaped pipes 12 are included in assembly of liner 3 or screen 
4 (Fig. 3) or when the entire screen 4 is made from shaped pipes 12 (Figs. 5 and 6), 
perforated holes 16 are closed ofTby blind flanges 17 made from chemically degradable 
material which, after the operations of setting liner 3 with screen 4 are completed, are 
destroyed by injection of the appropriate chemical reagent. 

Commercial applicability 

The proposed method makes it possible to reliably isolate the producing formation 
from overlying nonproducing formations, and also from other nonproducing sections of the 
well that are adjacent to it and interbedded with it, without cementing the screen liner. In this 
case, the technology for placement of screen liners is simplified and expenses are reduced as 
a result of the elimination of disconnectors and suspension devices of complex design used to 
set liners and also elimination of their cementing, which is associated with failures and costs 
in time spent waiting for hardening of the cement slurry. 

Furthermore, the proposed method makes it possible to extend the range of its 
application, since it can be used in both a cased and an uncased wellbore, independent of the 
presence of zones of lost circulation or water entry, and practically without a substantial 
decrease in the well diameter. 
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CLAIMS 

1. A method of well completion including tapping a producing formation (18), 
lowering and setting a casing string (2) and a liner (3) with screen (4) in well (11) with 
provision for their leakproof joining to each other, and isolation of nonproducing sections 
from producing sections, distinguished by the fact thai casing string (2) and liner (3) with 
screen (4) are separately lowered into well (1 1) and their leakproof joining is accomplished 
within well (1 1), where before liner (3) is lowered into well (1 1), at least one of pipes (12) of 
liner (3) is shaped to form at least two longitudinal corrugations (13) and cylindrical ends 
(25) with threads (26), and after liner (3) is lowered into well (11), shaped pipe (12) is 
expanded to set liner (3) in well (1 1) and to isolate nonproducing formations from producing 
formations. 

2. A method as in Claim 1 , distinguished by the fact that, after producing formation 
(18) is tapped, liner (3) with screen (4) is lowered into well (1 1) and it is placed in producing 
formation (18) by squeezing at least one shaped pipe (12) against the wall of well (1 1) during 
its expansion, and then casing string (2), the lower end of which is joined in a leakproof 
manner to the upper end of liner (3). 

3. A method as in Claim 1 , distinguished by the fact that first casing string (2) is 
lowered into well (11) down to producing formation (1 8) and set, and then after producing 
formation (18) is tapped, liner (3) with screen (4) is lowered through this string and, by 
expansion of shaped pipe (12), it is set in well (11), where shaped pipe (12) is squeezed 
against the wall of the lower end of casing string (2), ensuring that it makes a leakproof join 
with liner (3). 
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[see Russian original for figure] 
Fig. 2 

[see Russian original for figure] 
Fig. 1 
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[see Russian original for figure] 



Fig. 3 
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[see Russian original for figure] 



Fig. 4 
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[see Russian original for Bgure] 



Fig. 5 
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[see Russian original for figure] 
Fig. 6 
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